Abstract: In this paper, we examined the periodontal tissue reaction course of mice to mechanical stress according to the Waldo method, before examination of the transcription factor profile change. In the examination group, the arrangement of the periodontal ligament was irregular on specimen day 1. The extension and compression sites were observed at the opposite side of the roots. In day 1 and 3 specimens, the osteoclasts appeared in the compression sites. In day 7 specimens, the number of osteoclasts was reduced in number to less than that of day 3. Immunohistochemical examination revealed that the expression patterns of Runx2 and Msx2 were clearly dynamic changed compared to the control specimens. These results suggest that the appearance of transcription factors related to cell differentiation of periodontal ligament, which was due to the mechanical stress of insertion of elastic separator, happened within 24 hours.
Introduction
Periodontal ligament is a soft connective tissue interposed between tooth roots and the inner wall of their alveolar sockets. This tissue is characterized by rapid turnover and high remodeling capacity, which give it adaptability, maintaining a constant width despite being exposed to rapidly changing physical forces such as mastication, speech and orthodontic treatment. During orthodontic treatment, the periodontal tissue reacts after receiving the physical forces due to the treatment causing bone absorption by osteoclasts and bone formation by osteoblasts. In the course of orthodontic treatment, differentiation and activation mainly of osteoclasts and osteoblasts happens due to the related transcriptional factors (1) (2) (3) . The expression patterns of these factors, the peptides and genes, are very important for recognition of periodontal tissue reaction. At first, we want to establish an animal experiment model using mice. Therefore, in this preliminary study, we examined the periodontal tissue reaction course of mice using the Waldo method. 
Materials and Methods

Animal Experiment
Histopathology
One, 3, and 7 days after the elastic insertion, the maxillary bones with surrounding tissues were dissected under anesthetized conditions. The removals were then immediately fixed in 4% paraformaldehyde fixative solution. The specimens were demineralized with 10% ethylenediamine tetraacetate (pH 7.4).
Specimens were processed and embedded in paraffin.
Horizontally-cut sections 5µm in thickness were processed with a microtome (Figure 2 ). After consecutive sectioning, the specimens were examined by histopathology (stained with hematoxylin and eosin: HE) and histochemistry (stained with tart rate-resistant acid phosphatase: TRAP).
Immunohistochemistry
Using day 
Results
Histopathology (HE)
The histopathological view of a horizontal section of a control specimen is shown in Figure 3 . The maxillary first, second and third molars were shown as M1, M2 and M3 having two to three cross sectioned roots, as indicated by the dotted circles. The location of the elastic separator is also indicated in the center. In this examination, we observed mainly the medial root of the maxillary second molar, which is indicated by the square in Figure 3 .
In control specimens, the arrangement of periodontal ligament, including periodontal collagen fibers, osteoblasts and alveolar bone, was orderly. We observed no absorption of the alveolar bone or osteoblast proliferation in the area (Figure 4 a) .
In the examination group, the arrangement of the periodontal ligament was irregular in the day 1 specimens. The extension and compression portions were observed on the opposite side of the roots. In day 3 specimens, the absorption of bone was noted.
Osteoclasts appeared in the absorption sites (Figure 4 b) . In day 7 specimens, the number of osteoclasts was reduced to fewer than in day 3 specimens.
Histochemistry (TRAP)
In control specimens, there were almost no TRAP-positive osteoclasts around the roots examined, both in the extension portions and especially in the compression portions.
In experimental group, we observed few osteoclasts in the day 1 specimens, especially at the compression portion of the roots (Figure 5 a) . Osteoclasts increased in number according to the time course (Figure 5 b) . However, as observed in day 7 specimens, TRAP positive-osteoclasts decreased in number.
Immunohistochemistry (IHC)
In the control group, cell arrangement of the periodontal ligament was orderly in manner. Periodontal ligament cells weakly reacted to both Runx2 and Msx2. Strong activity was seen in the periodontal ligament fibroblasts and osteoblasts, especially in the nuclei of osteoblasts. In contrast, Runx2 appeared weakly in the whole area of the periodontal ligaments of control specimens ( Figure 6 ).
As for Msx2 in the experimental group, weak immunostaining was observed similar to that in the control specimens. Especially in the extension site, there were comparatively strong immunoreactions to Msx2 (Figure 7 ).
Discussion
Little is known about the characteristics of the periodontal ligament connective tissue according to the literature (6, 7). We thought that the orthodontic tooth movement due to specimens clearly showed the presence of osteoclasts. This showed that the osteoclastic cytodifferentiation, which appeared in the compression site due to the mechanical stress of this examination, occurred within only 24 hours, whereas there were no data of osteoblastic cell differentiation in this examination.
Thus, we believe that osteoblastic cell differentiation also occurred within 24 hours after the receiving of the mechanical stress. The tissue reaction continued throught the examination periods.
However, the tissue reaction gradually weakened according to the observation of the histopathological (HE) and histochemical (TRAP) specimens. mechanical stress might be closely related to changes in the expression pattern of the transcription factors mentioned above.
Therefore, in this examination, we undertook an examination of the periodontal tissue reaction course in mice using the Waldo method, before experimental of these transcription factor profile changes.
The results of the histopathological examination show that the tissue reaction to the mechanical stress due to the insertion of the separator occurred in the compression site of day 1 specimens.
The compression site of the periodontal ligament of the related tooth was narrow due to tissue degeneration. Furthermore, TRAP Next, we experimented with the immunohitochemical profiles of the related transcription factors, Runx2 and Msx2. In control specimens, the weak expression profiles of Runx2 and Msx2 in the periodontal ligaments of these experiments suggest that these changes maintain the homeostasis of the periodontal membrane.
In contrast, in the examintal specimen results, the immunohistochemical reactivities of Runx2 and Msx2 had clearly changed in comparison with the control specimens. There were dynamic changes that occurred in the experimental specimens. According to the results, we thought that the cell differentiation of periodontal ligament cells, due to the mechanical stress of insertion of a separator, occurred within a short time. It is important to examine the expression profile of the related transcription factors. Therefore, in our next examination, we plan to study this profile and the results will be reported in near future date.
